We report a case of splenic abscess with multiple brain abscesses caused by Streptococcus intermedius in a healthy young man without any identifiable risk factors, which resolved with percutaneous drainage and antibiotics. Streptococcus intermedius, a member of the Streptococcus anginosus group, is a common commensal organism of the oral cavity and gastrointestinal tract, and it is a known cause of deep-seated infections. Suppurative infections caused by Streptococcus anginosus group are sometimes associated with bacteremia, but hematogenous spread of infection from an occult source leading to concurrent splenic abscess and multiple brain abscesses has never been previously reported in a healthy young individual.
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We report a case of splenic abscess with multiple brain abscesses caused by Streptococcus intermedius in a healthy young man without any identifiable risk factors, which resolved with percutaneous drainage and antibiotics. Streptococcus intermedius, a member of the Streptococcus anginosus group, is a common commensal organism of the oral cavity and gastrointestinal tract, and it is a known cause of deep-seated infections. Suppurative infections caused by Streptococcus anginosus group are sometimes associated with bacteremia, but hematogenous spread of infection from an occult source leading to concurrent splenic abscess and multiple brain abscesses has never been previously reported in a healthy young individual.
T he association of the Streptococcus anginosus group (SAG) of bacteria with the tendency to form local suppurative infections has long been recognized, and these organisms are the most common pathogens associated with bacterial intracerebral abscesses (1) (2) (3) (4) . S. intermedius is the most pathogenic species of SAG and can cause deep abscesses, but this is a very uncommon occurrence in previously healthy individuals without any identifi able risk factors (4) (5) (6) . Splenic abscess, in general, is very rare, with only 600 cases reported in the international literature, and abscesses are more frequently detected in middle-aged and older individuals with no obvious preference for either sex (7). Brain abscess occurs at any age with reported incidences much higher in men (8) .
We report a case of splenic abscess with multiple brain abscesses caused by S. intermedius in a healthy young man without any identifi able risk factors. Resolution of the infection was achieved by percutaneous drainage and intravenous antibiotics. Th is case emphasizes that the current understanding about the pathogenicity and virulence of S. intermedius and SAG causing suppurative infections is limited. Bacteremia caused by SAG should alert physicians to look for foci of suppurative infections in multiple areas of the body.
CASE REPORT
A 21-year-old healthy Hispanic construction worker presented to the emergency department with a 1-week history of fever and persistent pain in the left upper quadrant of his abdomen. He reported malaise, chills, and decreased appetite for the previous month. He had no past medical history of any signifi cant medical illnesses or immunocompromised states. His past surgical history was negative for any dental or gastrointestinal procedures performed in the previous 6 months. He denied a history of blunt trauma to the abdomen or intravenous drug abuse.
On admission, his vital signs were normal. Examination of the abdomen revealed tenderness in the left upper quadrant. His white blood cell count was 18.2 K/μL, with 76% neutrophil segments, 7% bands, 9% lymphocytes, 7% monocytes, and 1% metamyelocytes. Other laboratory fi ndings were within normal limits. Computed tomography (CT) of the abdomen revealed a 2 × 3-cm low-density area with linear extension to the hilum of the spleen (Figure 1) . Th e patient was started on intravenous ceftriaxone 2 g daily and vancomycin after obtaining two sets of blood cultures, one of which grew S. milleri (S. intermedius Figure 1 . CT of the abdomen revealing a 2 × 3-cm low-density area with linear extension to the hilum of the spleen.
spp.). CT-guided needle aspiration of the lesion yielded 8 cc of purulent fl uid, which also demonstrated S. milleri (S. intermedius spp.). Since the isolated bacteria were nonviable, antibiotic sensitivities were not performed. Repeat blood cultures after 48 hours were negative. Anaerobic, fungal, and acid-fast bacillus cultures from the splenic aspirate were negative.
Further evaluation was performed to determine the source of the bacteremia and splenic abscess. Because S. anginosus is colonized in mucosal surfaces, a thorough search for oropharyngeal, upper respiratory, and gastrointestinal infections was performed through a detailed clinical exam and CT of the abdomen and pelvis, without any source being discovered. Examination of the oral cavity was normal with no evidence of dental caries, periodontitis, or oral abscesses. Transesophageal echocardiogram was negative for infective endocarditis. Laboratory evaluation for immune defi ciency, including HIV and diabetes, was negative. He improved clinically and was discharged with intravenous vancomycin and ceftriaxone for 6 weeks.
Th e patient presented to the emergency department 2 weeks later with an episode of secondarily generalized seizure. On further questioning, he revealed that a similar episode of seizure occurred before his fi rst hospital admission, although he had not provided this information at that time. CT of the brain detected three ring-enhancing lesions at the junction of the gray and white matter, in the frontal lobe and occipital lobe ( Figure 2) . A CT-guided stereotactic biopsy of the brain lesion was performed, and the fi brinous material obtained was sent for cultures. CT of the abdomen showed abscess collection in the spleen unchanged from the previous exam. A repeat percutaneous drainage of the lesion was performed, and a 10F pigtail catheter was placed. Vancomycin was continued and ceftriaxone was increased to 2 g intravenously every 12 hours. Cultures from the brain abscesses and splenic abscess were negative for S. anginosus. Th e patient's clinical presentation improved and the pigtail catheter was removed after 2 days. Treatment with levetiracetam was initiated for the seizures. He was discharged home with ertapenem for 6 weeks in addition to levetiracetam. Th e brain abscesses were monitored with serial CT scans every 2 weeks, which showed gradual resolution. Antibiotic treatment was stopped at 6 weeks based on clinical improvement and the decreased size of the abscesses in the CT scan. Repeat CT scan at 4 months showed complete resolution of the abscesses with no underlying structural anomalies in the brain. Th e patient recovered without any permanent sequelae.
DISCUSSION
Suppurative infections caused by the SAG (or "milleri group") are very rarely reported in previously healthy patients (4-6, 9-12). In fact, hematogenous spread of infection from an occult source leading to multiple abscesses in the brain and spleen has never been previously reported in a healthy individual, although it has occurred in immunocompromised patients (5, 11, 13) .
SAG
Streptococci in the mouth, upper respiratory tract, and gastrointestinal tract are generally harmless commensals. Th ese commensals are distinct from the obvious pathogens S. pyogenes and S. pneumoniae, which frequently cause acute infections and may also be found on healthy mucosa. However, one group of commensal streptococcus, called either SAG or the S. milleri group, has been referred to as "a signifi cant pathogen causing suppurative infections" (4, 10, 11, 13, 14) . Th ese streptococci are common inhabitants of the mouth, nasopharynx, gastrointestinal tract, and vagina, with an isolation rate of 15% to 30% (10) .
SAG consists of the species S. intermedius, S. anginosus, and S. constellatus (15) . Th ese bacteria are usually alpha-hemolytic but can occasionally be beta-hemolytic or nonhemolytic. While these organisms are commonly associated with purulent infections and abscess formation, they are less commonly the cause of endocarditis than the other viridans streptococci (13) . SAG is one of the most common causes of brain abscesses (1, 3, 5, 11, 13) . Most studies that have identifi ed SAG to the species level have suggested that S. intermedius is the least common isolate but the most pathogenic species within SAG (9, 15) . In many recent studies, S. intermedius was found as a solitary isolate in specimens, and abscesses caused by this species tended to be associated with hematogenous spread or were deep seated and extensive in comparison with the infections caused by the other two species, where it was polymicrobial and more often superfi cial (15) . In our case, S. intermedius was the only isolate from the blood and splenic abscess aspirate. Th e propensity for this organism to cause abscesses in multiple sites demonstrates its high-grade pathogenicity.
It has been suggested that S. anginosus bacteremia is a signifi cant indicator for occult abscesses (9) . Multiple positive blood cultures and polymicrobial bacteremia strongly suggest a suppurative focus of infection and should prompt clinicians to initiate a thorough investigation of the abdominal and thoracic cavities. However, local trauma (e.g., through enemas or colonoscopy) to the mucosal barrier where the SAG is normally found may result in bacteremia. Th ese transient bacteremias should not be overlooked, since they may be complicated by metastatic purulent lesions.
Splenic abscess
Splenic abscess is an uncommon condition with a high mortality rate due to delayed detection and treatment. It is particularly uncommon in healthy young adults (16) . Most of the reported cases have been in patients with recognized risk factors (17) (18) (19) (20) (21) (22) . Th ese include metastatic infection from other sites in the body, such as bacterial endocarditis; immunocompromised states; hemoglobinopathies; secondary infection from splenic trauma; and direct extension from infection of contiguous organs (7, 23, 24) . A solitary splenic abscess in the absence of risk factors is very rare.
Th e clinical presentation of a splenic abscess is nonspecifi c, making the diagnosis diffi cult (Table 1) (14, 25) . Th e most frequently seen symptoms and signs are fever, abdominal pain, tenderness over the left upper quadrant, splenomegaly, leukocytosis, and left lower chest abnormalities. Th ese nonspecifi c clinical pictures should be thoroughly investigated (17) . CT should be used whenever a splenic abscess is suspected. Th e most common pathogens detected include streptococcus and staphylococcus. Early diagnosis is the most important factor in successful treatment. Even though splenectomy is the standard treatment, CT-guided drainage of the splenic abscess is a safe and eff ective alternative to surgery, and it should be considered when the abscess is <3 cm and unilocular with thin liquid content, the patient has signifi cant risk factors for a standard surgical approach, and a safe drainage window is present (21, (26) (27) (28) .
Brain abscess
Brain abscesses are serious, life-threatening conditions. Patients who survive may be left with a severe neurological defi cit. Abscesses may occur as a result of spread from a contiguous focus of infection or by hematogenous spread from a distant focus, or they may be of unknown origin ( Table 1 ). Abscesses that develop due to hematogenous spread from distant locations are located in proportion to blood fl ow; they occur more commonly in the area of the middle cerebral artery at the junction of gray and white matter, and they are more likely to occur as multiple abscesses, as in our case.
Headache is reported as the most common presenting symptom of brain abscess (8, 29) . Results from several series warn against relying on the presence of fever as a diagnostic clue, since some studies report an incidence of <50% (8, 29) . Other important symptoms are altered mental status, focal neurological defi cits, nausea, vomiting, and seizures. Th e diagnosis of cerebral abscess should be considered in the presence of a ring-enhancing lesion with perilesional edema on CT scan.
Th e most important microbiological investigation in the management of brain abscess is culture of the abscess fl uid (Table  2) . Cerebrospinal fl uid studies do not contribute to the diagnosis. In fact, a lumbar puncture may cause brain stem herniation and death in the setting of raised intracranial pressure. Blood culture is indicated, especially if the abscess is thought to be the result of hematogenous spread. Early blood culture may contribute helpful information in patients whose abscess culture is negative. Among intracerebral abscesses, 24% to 40% produce negative culture results, due in large part to patients receiving antimicrobial therapy. Gene amplifi cation and sequencing tests may aid in the diagnosis of culture-negative brain abscesses, allowing for more targeted antibiotic therapy (1, 30) .
Th e management of brain abscess generally requires a combination of neurosurgical intervention, antimicrobials, and eradication of any primary foci. Conservative management with antibiotics may be appropriate in patients with signifi cant risk factors for surgery or if small cerebral lesions <5 mm in diameter are present on CT imaging (2). CT-guided stereotactic aspiration of brain abscesses is a minimally invasive procedure with low morbidity and mortality and allows for rapid and eff ective surgical drainage, especially for small and deep-seated abscesses (8) . Th is procedure, which enables even the very sick patient to undergo aspiration of the abscess and identifi cation of the infecting organism, has contributed to the improved prognosis of brain abscesses. Craniotomy and excision of the abscess is usually done when the abscess is superfi cial.
Prospective controlled trials of antibiotic therapy for brain abscess are unlikely to be undertaken because the number of cases is too small. SAG bacteria are generally susceptible to beta-lactam antibiotics and vancomycin. Th e guidelines of the British Society of Antimicrobial Chemotherapy recommend a third-generation cephalosporin (and/or other beta-lactam agents) together with metronidazole as an empirical treatment, depending on the intracerebral location and source of infection (2, 8, 31) . Vancomycin should be included in the initial regimen when Staphylococcus aureus is suspected (e.g., in cases of trauma and in postneurosurgery cases) until culture results are available (31) . Th e recommended duration of parenteral antibiotics is 3 to 4 weeks when abscesses are excised. Four to 6 weeks of antibiotics is recommended for abscesses that are aspirated. In our case, since we selected ertapenem, which is a broad-spectrum penicillin with good anaerobic coverage, to treat the brain abscess, we did not feel additional anaerobic coverage with metronidazole was warranted.
CONCLUSION
Our current understanding about the pathogenicity and virulence of S. intermedius (SAG) and its association with suppurative infections is limited. Bacteremia caused by SAG should alert physicians to look for foci of suppurative infections. Splenic abscess is a rather rare entity but can be fatal if left untreated. CT is the most sensitive diagnostic tool, and it should be used whenever splenic abscess is suspected. Percutaneous drainage of splenic abscess is a safe and eff ective alternative for splenectomy, allowing preservation of the spleen, and should be considered in selected patients. Early diagnosis and improved treatment options have likewise decreased the mortality rate from brain abscess, yet it remains a serious, life-threatening condition and further research is warranted to advance understanding of its optimal treatment. 
